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Abstract This letter is meant to be a brief survey of several
recent publications providing a simple, sequential explana-
tion of dark energy, inflation, and dark matter. These para-
graphs lead to an intuitive and qualitative picture of the why
and the how of the Big Bang, and thence to a possible under-
standing of the birth and death of a universe.
This review begins by noting a new, QED-based derivation
of dark energy that is able to provide the amount of quan-
tum vacuum energy density which astrophysicists believe is
responsible for the continuing expansion of our universe [1].
Figure 1 represents a picture of the shape of our energy den-
sity, where the horizontal axis is proportional to time, or to
distance from the big bang.
We have then found a surprisingly simple but unexpected
extension of that dark energy analysis to account for inflation,
the violent explosion of matter and energy from the big bang,
representing the very beginning and later components of our
universe [2].
That extension was made possible by the necessary
assumption of the existence of electrically charged, fermionic
pairs of tachyons (T ) and anti-tachyons (T¯ ) fluctuating in the
quantum vacuum, in addition to corresponding lepton – and
quark – pair fluctuations. The mass of such tachyons can
be chosen to be slightly less than, on the order of, or even
greater than the Planck mass, MP , which provide fine fits to
the initial and final times of inflation, and its corresponding
energy density values, as listed in the cosmological tables for
inflation [3,4].
A further question arises concerning the possibility of the
extraction of such T –T¯ pairs from the quantum vacuum into
the real vacuum of the everyday world. This event would
surely be possible in a region close to the explosion of the
big bang, where the huge energy fluxes would easily be able
to tear such T –T¯ pairs apart, and hurl them into the real
vacuum, as an example of an extremely energetic Schwinger
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mechanism. From the kinematics and Born approximation
analyses of photon emission and absorption from and by an
electrically charged fermionic tachyon [5], it is easy to see
that a very high energy, charged tachyon could be a perfect
example of a dark matter particle, which reabsorbs almost
every photon that it emits.
The derivation of dark energy, inflation, and dark matter,
qualitatively described in the above paragraphs, then leads to
a possible understanding of the why and the how of the big
bang, as well as to the title of these paragraphs. For this pur-
pose, one must understand the current cosmological belief
that an energy density, ρ, proportional to M4P , is the largest
value of such a density which our equations containing quan-
tum mechanics, relativity, and gravity can support; were there
to suddenly appear an energy density of value larger than that,
then in the region of that ρ there must follow a breakdown
of at least one of our standard descriptions of those three
theories above.
With this in mind, consider a very high energy, charged,
fermionic tachyon propagating in remote galactic space,
which particle has received a large percentage of its high
energy by absorbing CMB photons in the millions of years
that it has been in motion. Suddenly, and unexpectedly, it
meets a T¯ of the same species; and they annihilate. At that
tiny spot of annihilation, the energy density will be larger
than the M4P of the previous paragraph, and something has
to give. Let us suppose that what immediately happens is
that – at that spot of annihilation – the separation between
the quantum vacuum and the real vacuum is disrupted, and
the huge energies contained in the quantum vacuum can sud-
denly explode into the real vacuum. This is the big bang
of a new universe, with origin at that point of annihilation,
in which energy, and charge contained in the quantum vac-
uum of the old universe are blasted into the new universe,
which has no memory of its origin. Some of that energy goes
into the quantum vacuum of the new, and growing universe,
while the remainder forms the mass of a part of this new
universe.
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And what is the fate of the old universe? Consider a portion
of its matter, an ordinary galaxy, which is located far from
the origin of the new universe. What has kept that galaxy in
existence for all of its previous lifetime is the energy stored in
that part of the total quantum vacuum in its immediate vicin-
ity, for it is that portion of the quantum vacuum which fights
against the natural, gravitational attraction of each segment
of its matter to collapse into each other. But now, with noth-
ing to prevent the motion of the energy stored in the quantum
vacuum, it would naturally tend to move – and possibly with
the speed of light – to the point of annihilation, and its escape
into the real vacuum. This would leave that galaxy with only
a fraction of its defense against gravity, a fraction which gets
smaller and smaller as time goes by.
And what is the fate of that old galaxy? It takes little
imagination to realize that it will be squeezed out of exis-
tence, forming a supermassive black hole; that is, a black
hole containing the mass of perhaps a million of its previous
suns. Eventually, that supermassive black hole will become
the center of another galaxy of the new universe; and on one
of its planets, astronomers will one day discover – as have
ours, within the last few years – that the black hole at the
center of their galaxy – and of so many other galaxies – is
supermassive.
As a summary, our – qualitative – speculations provide a
sequential and coherent picture of the three, modern cosmo-
logical mysteries – inflation, dark matter, and dark energy –
and of the origin and possible fate of our universe, including
the occurrence of supermassive black holes at the centers of
galaxies.
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